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1. Operating

2, Perception

3, Comprehension

4, Projection

3. Situation Awareness
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1. Gold-directed task analysis

oy SBge (T (M= 50t BSS 56 )

Sl (gl (oM lid RS RS
Vel (Saly e 55 ilige b 095 curmo BT
LYy w_glmoj@:?ﬁwé)9>wélﬂ)b.xsw
Sy e U5 as o3l Lo gdgejl dy b 0 VY
o> Jlo (1) S0 i 4y sy (ol o G390 ]
5 as S oyl il ploj asl Ve (BY L 0F
das i dny d b Ve o jd olh Zwl Gjeo
Gk slolael pl e by e oo 1)) &S can
d Sl (o gl g 4D (o Wil o]y 4 (5,850
3 St (o2l Shisl 3oyi5 5 gon ind geuly Y1
ey yodaie & alslS Oldllas o oS cuwl 2SS
Ol 5, 8as 1y Jobge L (53,5 oo il
(V233) oy San 5 oY Jlio (gl scanl 0 o3liul
JLSHb s Jsbse 5l osliul 1505 48 g5 adllas 4
Sl (=0l dlsl gox 1 ein)S (oo gy 1) 0
olawl (Saily s 50 blbge jl edlatwl (gjlwdnd
IV 68
L o,\_lj‘) u“""’eﬁ—" L;a:l_ﬂ Laosly ,_gﬁi Zo> 0950
Y SR 1 S SO RS\ [ P SN P
s SAGAT .0i (¢ ,50)lul (SAGAT) zisbge
S Jols & abgn alST zgas s0n )
g (1 ) e 3 (7 o) o2 ) )
a8V e hgy S VY] M bl (VAA0) L]
Blai jyba jlwan s p» (Susly ol pbol 4l

23 0dly & Cusbgn 3)90 53 (FVlgw 9 398 o0 Age
SF9S dgbee odmg g (Sadl) Jo o
VU 42> SAGAT s, 48 5,5 s lis (VAAY)
2 by (25T 5y Sojlul (2Ll 5 s Sl
5 (Yo+0) MA g, ool 51 [A] 5)h (Saly calss
Sy 65t > 45 (g dalllan s (V- +A) Jin
LIFNY] 20,8 oolawl 249
=8 L SAGAT abj)l g, jl eslanel 4l
L ool (sl Caplby ) Jdosgan o G ol

°. Situation Awareness Global Assessment Technique
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12, Pre-exposure Simulator Sickness Questionnaire
13, Post-exposure Simulator Sickness Questionnaire

WAY Lawl g S & oylads VY oy (V) g 4 aslale 43



https://ioh.iums.ac.ir/article-1-1312-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

oy SBge (T (M= 50t BSS 56 )

oSy ol

1.2

0.8
0.6
0.4
0.2

(458) 25 305 U8y e
o

0.78
Vs

0.97
¥ alsye

oalejl >y

095 3o Sy plaj =Y loges

P<e/o+Y) ablboy, S e Oyeo (B,
LOM=YIYO0

5 Sy pielS Ly cd) oo ylanl & jghailen
St ot 2 B ol ol (Sl lulyd ) e gagesl
sl (Siumbge (BT Y gaw) (Suiily o1l Lyl
5090 (nl adllan cpl @l & Wb il (g pSeia
AOM=YIYOY P<-[+-T) 5 o 2l ],

4o bgrye slo 0> ¥ jlage 10035 Jo 5 STy le
ol Yoo V ol o 1y 095 505 (2STy o
Cuzin Dy o 03D LS a5 jelailed a2 o oyl
4l <N (35 55 JiSTy Gloj Jalige b )8
) Bl )33l

ool Vg ) o ye 195 o5 STy (loj dulio
S5 g e 040 V=T gl )3 45 jshailan
Sy gloj el jal el (V als yo) (oM (s lastsd
ool Jbsiga 125 5 39500 g0l 035 o5
DiSly Gloj 5o o gl (] &S Sl IS
P<+/e V) aib o jhbolize alsyo 93 pl > (3] oy
(ON)=-YY/-¥

o8 Sy oloj 5 age (BT G (Siason
M AT 292y pas) Jsl at>se 320
il gl s s bline blo) inloj] (LeMS
23 i 0dyd 035 o5 (1STy o g dse (25T
(=g L oo IS5 g2g) ialojl pgo b o

3 udgo 2B o dw y» 395 0 03 ) g0
sl yialS ) als oy Cans a3 plsl |y oS
Tl do)d ) Ao 4 Cowd Al g oyl o Ll
asl, ials 1oy V0 uxdge (21T pdaw & Ylgu
o dw 1Sl &S o1 JS bge 25T .l
Caol a8l ials oy VA cwl
2T gl Calss aS s lis pols adlhae zuls
Hond o alS (g pSeuda jobas |y ) (sBge
BT Clas e Jite t G905l Jlodge o8 ol
S99 g (SA) S ks ye )3 9 JS sBse
L Sail)) o0 als o b (onimd i g 4yl oSS
3,3 3959 (598 haline 3L (sl ST dg
&S Gl wls eoed (HOA)=F/VVA p<-/--Y)
SO ) Bl Sy Lials el 4l S
(AOM=YIYYY p<-/-YY)

AS By S 3, e iin )] by
) i 2t 2y e plosl o 5o
WU e BlLbl s jl b o (usdge 55T g
Sy as als 5l b Sl o opl & 505 o )8

A\ .LLLA‘}M‘? eJL«..: AN 093 C)/{‘}/g_:/’fy aslale 93



https://ioh.iums.ac.ir/article-1-1312-en.html

=
: \ 7
Ol) 9 OD‘} ‘)‘,L’c ... ‘ @
|

Ol V9V oo umbse (alST agliio ) Jso

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

Sbse 2T
5 ¥ g ¥ g V e oielejl oy
EN\E i VS [FAR VAdE- VDR YIYok- /00 Vs ye
V¥AE /YR IARE=A AR AREAAE VA =+ /0AY Y dl> e
HOAJT/YDY P=e/o-¥  LOARY/YOD P=-/-YY  tBARY/YOD P=-/-¥Y  HOARFAIA P<-/-) Jis t y90)]
Vo) Jole 3 03] jeyi piSly Gloj Awglie =Y Jgux
(458) 05 3o 25815 olej
e S ol ke el Jolye
H{OAJ=-FV/AF P<e/--) o[ Y5P¥ AVEY Vel yo
AT .55 ¥ b
035 305 WSy oloj g Stge (2T i (Staser —Y S
02 528 WSy e
p9> Ao Jol ey
Shlae o e g Sl o e g S Shabse 2T gl
vV —/vo8 YTy —\¥¥ V o
[+-5 SN ¥y AR ¥ o
e —[VEY v A Y o
[+o¥ AR -JovE —ofo5Y Js

s ST 5l eolawl [YA-YF Y] il
ool J31as saily asgi 9 STyal o Wlgh o (oS
iy doy gl oaly a8 g o sl opl g S
o=l Dyl s 1y (Sasly jd 5L 39 cileMb]
Aol 0 M= gl ST a8 o)l dgng Jleis ]
aladls | eolawl Jols 4 S only cleMbl il
ol Bl sl sy (Bibx 2Ul 9 )
OBy (esdge (2T (5, 2 sl (Sen ol g *5
0l Ay Sadge Cpl JS )0 bl il e ,SU
4 cumdgo T4 4Bl cans lp 13l &S el
YA Aid dluly 395 angi 9 Sl sla LUl
AP
J=2 o Gdge (2T 5l s jo Slyed 4 a2
obis aallas (ol gl (@M= lsid lSS 5l
@SS o 0 uxdg e 2B aaw dw oS 0D
S il il gy o 4 oM syt
el cp i g Jgl g 4 bgape (LalST (g yieS

S odd (35 jeyi STy (loj 9 JS (Suedge (2T
oinlaesl 5l ds o opl gols (r=—+/FFY p<:/--Y)
Oujgwyualji\éh_w&_gd_fbbdhﬁj
Ol 509 g (gylolime alaly 0) 3oy i STy
BLSTY oy Lol dr=—+/YVQ p<-/YY-)
P/ F) 35 ey Sy L) g (SusBy—s
Solme abayly (r=—+ /VEY P<o/e 2 )) 3} 50y

Cuild 293 wsSae

_ S5 4ol g Sy
isbye (2T o (oS- (g5lid BT 36
O 9 eW= gl S as ob lis sl
opl amd e yals |y Busl, cudge 25T Sl
S5 Canl oids plodl 4siS (o a8 Sllles zls b

WAY Lawl g S & oylads VY oy (V) g 4 aslale 43



https://ioh.iums.ac.ir/article-1-1312-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

4 i j13)05 0l ) wilgi oo Sl 4 1y Sl
y (Sl ol jlao s ¥o L) (ke (59,095
gl Yooxo 5oy sla Ela [YO] wimd o JuSiis
52395 b 0,08 50 sls (5 ym0 )3 a8 oiily gl ) )Y
oS 3 B e T s a8 e el o5 )15 sl
(A S A 39 9 9095 93 O dlols ()0
oloj 5 Jelise 5l odlizl I 45 L1510 bgd o Jlud
b g (il S 8 Wl e 29 o0 Sl oty ST
o3 Gl o G L 1 e Cams 3] o5
a3 sl o

Ol ang gla a)lai 4 a9 b @l (ol e
Saly 5 blge b addlSe o ysee @il3l a8 aad o
il Ao 4y S, deg Jlis] cde 4 Lol
3 (Saily s yd ol el eslarwl bl o
P olie (GBS ae) 4 arg Jsl b oasly 5 Slee
Sl aadsy ) IS ecel, Sal, aaby ;)
oty Ul Sy sln g 51 3950
by S395 i Jlte 6l) S (nia
015 5|yt A 4 o1l i (B g (UL
ol clodlisy ol 4y STy el asdly W)
5 o 515 el £ amlgs s Sl
b Gogs ddlllas cpl 0 &S Sy o a9l ST
Jlasl dsgi a basye Oladllas b a8 sy (0 )l o
IV AR wisly ansls gl assly

plosl Jl y3 & (sl outsly 5 Slos )3 pall gy
Jb 5> ol &S 09 0 Dbl Sloj yd Cuwl 49l ST
i3S i 45l 3 118l o aallSs (Slyimo 25
s ol s oasly 5 Slos )3 o 4l & 0l
g jlawddd ) 0d b f:l.?dl Slalao s Q:’.‘)-.’t% s
olis AW aie o 1) SlusS daled  Slie clalllas
oo L wlss ol &8 canl 5 LB [YA] xad 0
Ol Gl plse 0dd aojgh dn g (aie W2 b
o il Al S &S WS e ol 7 S
aioy S Ly (opSady ysbd 1l gl oS
D] asl 3l o g olas— gl Sal,

ploxl (V1) (e g pliil o ol adlllas ol

oy SBge (T (M= 50t BSS 56 )

5 Sl 035y (oo (ST pows o &) bgyye oo
(Vo) oramgt § pS )k el 5 L @l
h OBl by (ALST p 4l ST 50 oS
S aS Slej mm V] el 55l 5,87 wyy
9 3l il ool b oo Ll 5l Su ],
) A8 o il ) Sl bases 1 oS el
lg oaily Mg b o el ol g (2T Y
5 (b (LSTY o) sy |) b Layly
Sl Cdge (it sy > S Sl
Sl 5Lt (nbge (2BTY pdaw) o]

odily a8 cowl ol b 4l pl gl sy SO
—(led GlSS g (Sul) plosl sl canl (Ses
ey S oolisl Sy 3l mlie ) oMS
oS LSS s > 4 Sl Sl e
Sl aUlg U el (San 39 0 syl ooMS
A8 bl 3l (Sl pbewe ¢y

= dmbge L (o=l S5 b -v-0
0% 508 Sy olej

GS5 51 ooliasl a8 3l Lt pils aulllas gl
oy oSy les (Sl o 53 o)l
o=l el e o iuliel asl <N LBaly o
IPEYN ] il o 428 lallas b Lol o aslllas
ol (020Y) o1 5 gl 5 (VAAF) gl 5 ol
oo Saly s 5 Jobse jleslawl a s aisl
1 54l /YD L5 s o5asly s 1, Lasl
905> aads Loyl b 3 Al < /¥YA e B,
oo soab s Oldllas cplamd o iol38l ool
o byye sboyiel)ly )03 1yl (035 jo 5 ST
g oo Lain )3 000, 3,8k b 5 o], 5, Slae
8 58U cos bl b aslSe e 53 053 i
Ol 295 adlllan 3 (Ve ¥) jiSug 5 6)lo 22,5 o0
A (g (iiSly loj e baos) IS ol w0l
s e i Jlte (gl 3] dnly () Sl molio
e A d (iiSly Gloj g 0adly (Sgelym
D] el ey 0]

ol 3 035 ey STy loj il egdlly L)

ey w‘) Mc? e)Lm..: AR 093 w/{}/g_://ﬂ’ awlale 93



https://ioh.iums.ac.ir/article-1-1312-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

PLOPRERYY
38l p )5 09)S 5l &5 il 3V 393 (s
ilome comly olBinlojl 5ym 9 SdlS (SlKe

e g (cwgh (pdll juai axlgs o ol
les (10,08 o ST gy g BALS S b alS

&bo

1. Bener A, Haigney D, Crundal D. Driving
Behavior stress error and violations on the road: A
cross cultural comparison study.“3” International
conference on traffic of Transport Psychology, 5-9
September 2004. Nottingham UK.

2. Pormoallem N, Qorbani M, H Z. Assessment of
Mangement and Safety Engineering in Driving
Safety Promotionin Iran. Traffic Mangement
Studies. 2011;19(5):13. [Persion]

3. Lajunen T, Summala H. Driving experience,
personality, and skill and safety-motive dimensions
in drivers' self-assessments. Personality and
Individual Differences. 1995;19(3):307-18.

4. Groeger JA, Carsten O, Blana E, Jamson AH.
Speed and distance estimation under simulation
conditions. Vision in vehicles. 1999;7:291-9.

5. Endsley MR. Toward a theory of situation
awareness in dynamic systems. Human Factors:
The Journal of the Human Factors and Ergonomics
Society. 1995;37(1):32-64.

6. Fracker ML. Measures of situation awareness:
Review and future directions. DTIC Document,
1991.

7. Vidulich M, Dominguez C, Vogel E, McMillan
G. Situation awareness: Papers and annotated
bibliography. DTIC Document, 1994.

8. Smith K, Hancock P. Situation awareness is
adaptive, externally directed consciousness. Human
Factors: The Journal of the Human Factors and
Ergonomics Society. 1995;37(1):137-48.

9. Gugerty LJ. Situation awareness during
driving: Explicit and implicit knowledge in
dynamic spatial memory. Journal of Experimental
Psychology: Applied. 1997;3(1):42.

10. Gugerty L. Evidence from a partial report task
for forgetting in dynamic spatial memory. Human
Factors: The Journal of the Human Factors and
Ergonomics Society. 1998;40(3):498-508.

11. Owsley C, Ball K, Sloane ME, Roenker DL,
Bruni JR. Visual/cognitive correlates of vehicle

a3ly (ool sla (63959 4 dngi &S B> LS Wisl
@SS o g8l edld sad sla ojly ST
Jobse b casn Jg S o3 0lel 3l Sl
ol iz 5 (58540 g ob 9 5950 L o2
2 Bl el i odpwyp GlolS Ltz oo SlolS
] (Sasly @l

o8 Sy oloj 5 ge (BT G (Siason
J=bge b oo | 3 ol adlllas (sla aidly zo;
095 05 SNy Glej g g (aT zolaws
Cl Sae b Bl cpl 50l LS (6)blixe bLS))
LBy 48 08 (o0 (b &5 (VNP Gpgensly 4y lai L
O)lie y= e i (S ole bl 3 0l
ol (S gl cumdgo BT 4 e g cul o],
by BT ialS b edg oMS— g )laid oSS
Y o) 0aily STyl ¢ oMS— g liis ST byl yis
ol g b ptalS oola Luly I (g ab5]
opl g gl oo oy o3l Lol 5l (6568 le ML)
U yewd pd aladls (0 dgnge leMbl L )8 1)y
o1 ily ol 3929 Lo ((timbge (2T Y o) 5l
ol 5 g (B (ALSTY paws) A8 sl
ool 3 IMB] ol g dlsul M o) (505
oaly JaiSly floj yd pdb el cunl Sao (655
by (ST ks L liwlyen gl (ol 09
[0] sl o (L]

— s S Uy asllae ol Ban
05 05 piSly olej 5 dgo (T 5 (oIS
zolaw don aS 3l s dalllas ol ls g B,
i WiSly lej Gpzped 9 1L (o RIS (S
Sidge (2T o A8 o by Sl Bl
—oleid Gl Gles g3 (935 jey BTy o
W 03d woSe jbolize alasly LM

WAY Lawl g S & oylads VY oy (V) g 4 aslale 43



https://ioh.iums.ac.ir/article-1-1312-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

intelligent warning systems: Performance and
policy implications. MIT Humans and Automation
Laboratory, 2006.

26. Parkes A, Hooijmeijer V, editors. The
influence of the use of mobile phones on driver
situation awareness. Driver Distraction Internet
Forum; 2000.

27. Gugerty L. Situation awareness in driving.
Handbook for driving simulation in engineering,
medicine and psychology. 2011.

28. Kass SJ, Cole KS, Stanny CJ. Effects of
distraction and experience on situation awareness
and simulated driving. Transportation Research Part
F: Traffic Psychology and Behaviour. 2007;
10(4):321-9.

29. Durso FT, Gronlund SD. Situation awareness.
1999.

30. Wickens C. Holland, 2000. Engineering
psychology and human performance.

31. Alm H, Nilsson L. The effects of a mobile
telephone task on driver behaviour in a car
following situation. Accident Analysis &
Prevention. 1995;27(5):707-15.

32. Brookhuis KA, de Vries G, de Waard D. The
effects of mobile telephoning on driving
performance. Accident Analysis & Prevention.
1991;23(4):309-16.

33. Irwin M, Fitzgerald C, Berg WP. Effect of the
intensity of wireless telephone conversations on
reaction time in a braking response. Perceptual and
motor skills. 2000;90(3¢c):1130-4.

34. Consiglio W, Driscoll P, Witte M, Berg WP.
Effect of cellular telephone conversations and other
potential interference on reaction time in a braking
response. Accident Analysis & Prevention.
2003;35(4):495-500.

35. McKnight AJ, Shinar D, Reizes A. Effect of
the center high-mounted stop lamp on vans and
trucks. 1989.

36. Gopher D, Greenshpan Y, Armony L,
editors. Switching attention between tasks:
Exploration of the components of executive control
and their development with training. Proceedings of
the Human Factors and Ergonomics Society Annual
Meeting; 1996: SAGE Publications.

37. Rogers RD, Monsell S. Costs of a predictible
switch between simple cognitive tasks .Journal of
experimental ~ psychology:  General. 1995;
124(2):207.

38. Redelmeier DA, Tibshirani RJ. Association
between cellular-telephone calls and motor vehicle
collisions. New England Journal of Medicine.
1997;336(7):453-8.

oy SBge (T (M= 50t BSS 56 )

accidents in older drivers. Psychology and aging.
1991;6(3):403.

12. Ball K, Rebok G. Evaluating the driving
ability of older adults. Journal of Applied
Gerontology. 1994;13(1):20-38.

13. Shinar D, Schieber F. Visual requirements for
safety and mobility of older drivers. Human
Factors: The Journal ofthe Human Factors and
Ergonomics Society. 1991;33(5):507-19.

14. Ma R, Kaber DB. Situation awareness and
workload in driving while using adaptive cruise
control and a cell phone. International Journal of
Industrial Ergonomics. 2005;35(10):939-53.

15. Endsley MR, Bolstad CA. Individual
differences in pilot situation awareness. The
International Journal of Aviation Psychology.
1994;4(3):241-64.

16. Briem V, Hedman LR. Behavioural effects of
mobile telephone use during simulated driving.
Ergonomics. 1995;38(12):2536-62

17. Young K, Regan M, Hammer M. Driver
distraction: A review of the literature. Distracted
driving Sydney, NSW: Australasian College of
Road Safety. 2007:379-405.

18. Horrey WJ, Wickens CD. Examining the
impact of cell phone conversations on driving using
meta-analytic techniques. Human Factors: The
Journal of the Human Factors and Ergonomics
Society. 2006;48(1):196-205.

19. Horrey WJ, Wickens CD. Driving and side
task performance: The effects of display clutter,
separation, and modality. Human Factors: The
Journal of the Human Factors and Ergonomics
Society. 2004;46(4):611-24.

20. Ho C, Reed N, Spence C. Assessing the
effectiveness of “intuitive” vibrotactile warning
signals in preventing front-to-rear-end collisions in
a driving simulator .Accident Analysis &
Prevention. 2006;38(5):988-96.

21. Gronwall D. Paced auditory serial-addition
task: a measure of recovery from concussion.
Perceptual and motor skills. 1977;44(2):367-73.

22. Endsley M. SAGAT: A methodology for the
measurement of situation awareness (NOR DOC
87-83). Hawthorne, CA: Northrop Corporation.
1987.

23. Jin S. The Effect of Driver Cognitive Abilities
and Distraction on Situation Awareness and
Performance under Hazard Conditions. 2008.

24. Endsley MR. Direct measurement of situation
awareness: Validity and use of SAGAT. Situation
awareness analysis and measurement. 2000:147-73.

25. Ho AWL. Integrating automobile multiple

ey w‘)&@{& e)L«..: AR 093 C)/{UK_://»‘ awlale 93



https://ioh.iums.ac.ir/article-1-1312-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

39. Strayer DL, Johnston WA. Driven to
distraction: Dual-task studies of simulated driving
and conversing on a cellular telephone.
Psychological science. 2001;12(6):462-6.

40. Rasmussen J. {Information Processing and
Human-Machine Interaction. An Approach to
Cognitive Engineering}. 1986.

WAY Lawl g S & oylads VY oy (V) g 4 aslale 43



https://ioh.iums.ac.ir/article-1-1312-en.html

[ Downloaded from ioh.iums.ac.ir on 2026-06-15 ]

Investigating the effect of auditory-verbal task on drivers’ situation
awareness and brake reaction time in bus driving simulator

M. Abbaszadeh', S.A. Zakerian?, J. Nasl Seraji’, A. Nahvi*, M. Niknejad’, M.R. Ashori®

Received: 2014/03/04 Revised: 2014/06/08 Accepted: 2014/09/13

Abstract

Background and aims: Increasing use of cell phone while driving is actually part of a
disturbing trend of technological impact on reducing the driver's attention. Using the phone
during driving increases crash probability between 3 to 6.5 times. Cell phone may deviate
drivers’ attention of the driving and may lead to a reduction in driver's situation awareness.
The present study investigated the impact of auditory-verbal task on driver’s situation
awareness and brake reaction time.

Methods: For performing this study, 30 bus drivers drove in the bus driving simulator.
Drivers’ situational awareness was measured by situation awareness global assessment
technique. Gold directed task analysis method was used to analyze driver’s cognitive tasks.
The simulator was automatically recorded braking reaction time of the subjects.

Results: Results showed that all levels of drivers’ situation awareness significantly reduced
after auditory-verbal task (p<0.001). It also became clear that auditory-verbal task
significantly increases the drivers’ brake reaction time (p<0.001). Pearson correlation
coefficients showed a significant negative correlation between levels 2 and 3, and total
situation awareness and brake reaction time while performing auditory-verbal task (p<0.05).
Conclusion: Overall, this study showed that auditory-verbal task while driving can be
detrimental on situation awareness and performance.

Keywords: Cell phone conversation, Situation awareness, Brake reaction time, Bus driver.
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